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HUMAN PLATELET 
TS PST ACTIVITY VS. THERMAL STABILITY 
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(B) Genotype-Phenotype Correlation 
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HUMAN LIVER 
TS PST GENOTYPE-PHENOTYPE CORRELATION 
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(B) SULT1A2 Aliozymes 
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HUMAN SULT1A1 GENE SEQUENCE 



ccgcsgccag 
agagcccacg 
gceccagcct 
gjrscttucga 
geacggggga 
scscgccccc 
gaeatcgacs 
cefitggeeca 

ccgggaCeoc 
gcaga it: zee 
gggccccctc 
ctcc&ggagc 
tgtgnetzgi: 
atgtgaaact 
engttactag 
srg«eccccca 
accsccacct 
tgaccetg/ga 
cttgtccgcg 
gagecacgea 
actctyecca 
cocGttcaag 
attagsgaga 
cagaaaaaaa 
setaagcxeg 
ccggceccag 



gegcetctcs 

ggftccagcii 
tgeccgae=c 
aacageggaa 
gsoggcacae. 

ssagcccgte 
r-cgeaoccec 
ctstogcaga 

aggagtCffe 

cgcagagtsa 
aaceaaagag 
cgtcttggca 
cggtagtggc 
getgectasa 
agtgcaacae 
egggcaeaga 
gcecgctcgc 
ctt^aaageg 
g&gcctccee 
gctggggccg 
cacacatccc 
aGlggccegg 

gcstgtctgt 
aacctacaa* 

acececscca 



101 

201 
301 
401 
301 

go; 

701 
8(11 
201 
1001 
1101 
12 Cl 
1301 
1401 
1501 
1601 
1701 
1301 
1S01 
2001 
21G1 
2201 
2301 
2401 
2501 
2601 
2701 
2801 
2901 
3001 
3101 
3201 
3301 
2*01 
2501 
3601 

3701 ctaa gccecg ccaqqgccca ctgaecc 



cc sccz.gr ec 
gtgsgaggag 
eggcaagags. 

gaeteggaax 

^SSftCagcce 

iccacgctte 
cjjcctcccgg 
gacaaggetc 
caccgtgcca 
agggacscac- 
gggtseafcec 
ctggeggccg 
cagecsggtc 
aC«*?cacc 
aaagtctcag 
ggagggagga 
csesgaacte 
a^Sjacaaaga 
caaaccgagg 
accccca.aaa 
cceagaeegg 
agecagcagg 
jggctgceegr 
aacaaaccca 
gcacac caag 
c»gtgqa£CT 



cctacctgec 

gsccccagtb 
estqgeccea 
capaagaege 
cgetggagt?c 
c=t::tgtt;e 
getcaagega 
ctccatgccg 
ggcctcetcc 
tcaagaagag 
atgaagagce 
caeggtstea 
e tea te scat 
caettgeeae 
tcaagggaac 
ggggttreacg 
aeffc*cezce 
ocgaggaqga 
gaaataaaac 
caocos?»c£ 
ccacgcggcc 
CAggegacce 
gaggggegga 
ccattgggcc 



cgcsgccegg 
aagaaccagg- 
gcgcaatcca 
isccteggta 
gsgfcgggctc 
cagcgtccct 
tttttctttzt 
ttccccegce 
gteagggtgg 
aggctcitgg 
gaacgcgggg 
caggaaaagg 
catgttaceg 
fctetcaggg* 
cactctatta 
cccctgaggg 
gcectageoc 
tngaaSSCit 
tggg*5g«g 
cacctjceac 
gcag^grcct 
agagectgga. 
tsesagggee 
geccaggggc 
ceescegete 



gacaggatga 
geagcttasg 
ggceggggea 
getgtgaggc 
cggccccaflG 
aaceccercc 
ttgagaccg* 
teagcctccc 
tcccaaaeec 
caccctagec 
gcccccaaga 
taaagacitc 
ateaeaeaat 
c«aacggcs 
atcccacacc 
cegcegaggg 
aegagaagee 
gggagatsaa 
ecececteec 
ggg^gegflc 

gegcatgggc 
cpcctatcca 
eggtcaggag 
caetcetccg 
ccciccscca 



agcggggccc 
cccccagng? 
gcerjtg&ccx 
g-sacegetr 
ctccecaccc 
agataeegqt 
geefceactet 
aagtagctgg 
ccgactceag 
agaaacaats 
gegtgtetca 
rcaagacegc 
gaga sec t&g 
sceagegcat 
csegeccett 
cagggg-zgga 
tctcctetgc 
cee«»ccca 
aegggececg 
ceetecagga 
tsr&ceecgc 
tjstgggggc 
ngccicctcc 
ccgagtgaca 

accccactcc 



stgcgctgcc 
gecaacgaes 
gatcCtggea 

caccccetgc 
ggcccagg'Sg 
tgcegcecag 
gaecacagge 
gtgatc&rjCS 
taaggacoag 
tgccccowa 
gjrtgccacaa 
gtaaaacera 
g cage tat ct 
tcccgtgcca 
gseagtagee 
ctagoottcc 
gatggtbg^t 
t?ge&tccaa 
tsecetarca 
atccitgitc 
etgbgggceg 
tceaatccc^ 
jeeeggaaaa 
agcaa«crca 
ccccceeeqg 



ceoftccgtgg 
cagctgagtg 
ttcagggcsg 
a&cccggccg 
sscgggccgc 
aggecatcaa 
gccggagtgc 
gtgegeeace 
cgccccggcc 
tgcaasagtc 
gfftgtggggc 
eetacaccca 
eatcaaaeac 
caagtttccc 
ceccgcgtgg 
tgaggacccg 
caigectcaff 
sacccgtctc 
anctcggccc 
atgcectceg 
cgccccaccc 
cactgggcea 
cceetctccc 
aaaaaaaaaa 
gtc^tggcct 
aagcaaacct 



AGGaaACCCT CACCTCASaq 'aaOACCCTS CATTCCCO.C ACAGCacCCA C?ATCA^C» 



Ig£a6&CACG AGCCCacctt cccugmc- cvsfe cgagcg 
cctgcccitt ceacscggac 
ggtcttgetg tcacscaggc 
ctaogactac »sgcececat 
ccoaetcscg aceteagect 
ceacagcage ecsg gceeet 
tgiggtsgaccb gggcgpf xiTC 



aagctgaggc ccceggcatc 
ttcttiesccg ggggaggeca 
ttfccaeagcc teeggagtsg- 
btgctgcacc aggceggtet 
eacedgagee ttgttcattc 
& oacpagtqg accacagges 



acacagtgga 
aceceacttc 
eggagtgets 
caccctgceC 
ccccaggg&C 
agcageagct 



aegg«ccagg 
agacaaccct 
tgggatectg 
ggebaacgtt 
fcgggatcata 
caq&ccetea 



5TCCCaCCftG CaAATGGTfiA 
jg^j^cb toa saccaggccg gggaaccrcc 



CCTQ{3CTG6C 



CiCAGGAAGG 



gcgccctcae 
gg/cctgcgtg 
gccactgcag 
caagaac&Ct 
flfftgggagee 



cccgcecage 
aaccsgeete 
ccccgaaetc 
tctaaagatt 
aeceegecta 
tttgteetgg 



GGGJiQCATCT 



cetleaectg 
ctgggcccaa 
tcaagflgatg 
ggecsgeget 
ageccaaatg 



ctgeeggcta 
cagcsesccg 
ageceggagg 

tgacggatya 
Et.cegaccia 
aaaccggbgg 
aatggcgnga 
aggcttgaet 
ccccaaagcg 
aegaaegcag 
tgaccctcac 
aacacaggtg- 
agcgccacgt 
cgttcteccc 
geecaacagg 
ecagteaegjj 

gtgcacagcc 
cctctggtc^ 
aggtscccag 
ctgccccctc 
gaacscccgq 
gcctgggrwa 
oaaaaaaaaa 
tggagateac 
aagcccagcC 
CTGCgGOCGA] 



CCACTGOCTtS 
ACCTGACTC 



aac&ctccag 
tccgtttgtt 
gcyattctct 
gggtcttgea 
cttgcttgsgft 
gaetgtgnee 



TCCTGCACac 



Bcaesagagc 



ccgacctggc 
aaetccacts 



tttcageccc 



ogceooffoea 



ccgaccggct 

eaaqqqaacg 



gtgagege 



gggcaagcea 
tggcacccga 



aaoi 

3901 
4001 

n;oi 

4201 

4301 

4401 
4501 
4601 
4701 
4301 
4901 
S001 
3101 
5201 
5301 
S431 
S501 

55D1 

5701 

5S01 

5901 
final 
6131 
6201 
$301 
54C1 

€501 

6601 

67(11 

sac: 

7001 
7101 



---a-ecc^e ccaqqcccca g toacccccG t?ocaocaaq aaetceaCttC ec^^qc^gc^ gsgat g g^ «. — ^— -— 

SS SSLJSScTtllg gcAGCACACC TCCeseCCCC OSCtGCAGTA C^CGOG G^C CGC^ TCMflMCff kc^Cit 

r 2223 „ eli q d t sRPi- upy vk c v p j, i — £-2— £ — a— &-A — h R r ^ 

TCCAGAGCTT CCWCCCGGW CCTOiTGACC tGCTCATCAG CACCTaCCCC AAGTCCCfjea agc B ag4«93 ggcacc«acc ctcttcseagg tggcagccec 
O 3 F 0 ^ R P JO D L L : 3 T Y P X 5 



eaceceqqce 1 agegaggteg tgcceRcagc etggecaccc cccafieftcss tccetctcca gj sCACC^CCT gqstGAGCCA SRTTCnseaC } 

-i n i ■■■■ ■■ ■ iii —.ii w 7 T K VSQ • £. D . 



Y 0 




■» agttcmaoc cccagggatt ccciCAGjstg cgtgagtgtg 
— ? g ^1 — £— 1 



JWGGICCTSa CCTSaiGAAG tctcaccgag ctcccxtctt catscgggtg ccsttc 

jgc 

cssccccaca actcCtisaag XCACACCTCC cccrtSGCtcr scicccccac actctOttcg ATCAGAaggt cXAGbcongg cagggcacag 

APR T H L P L AL LPQ T L I, B .12 — * V X 



ccacaatccc agcac^ttgg mSccg»w «gg«5atc -Sotgaggte gggagtttga gagcaceccg ^"™* Ittc^V- 
aaatacagaa ^tagceggge geggtggcw gtgcetgtaa 'ccccagceac tcegaagcec gagacaggag aattcacctga •Jf*W=;f; 
ggcgagccatg agoecc^cc actgcactcc agectgagea acaagagcaa aaetcacaaa aataaataaft naaatagaca wtsaatsoa aacaaaa«3 
»eUec«ge qgc ? gcecac c 9 ctgtaat3 ccagcacttc gggaggccaa attgsgcgga ccacttgagc tgaggageta eagaccagcc ««aaacac 
ggggaacccc cacctccata aaadtgcaaa *caecagcag ggeattggegg cacggcgctg tagcc«cag«? tactggaaag cccgaggttg 
"ageeeggg aggteaaggc t 9cagt:g*gt cattatcaet ccagcgeacc ccaacctggg cgacagaaaa 

gagatt^t" ea^aaacaa acaaacgaat aaataaaaat aaaataaagt aaaataaaea ccacaatta^ aaaaaaaagc oaagg«cag ^gcggggca 
gggooggagg ccctggctca geecagg^e ggecctgt« «gcggg W gtggcqtcaa ctcceeeagc ««9K«ac «tctg«9C 
ggggacegee tgccecetgc: fcetgasgace aagaacgtaa ggecc««ag cgxngaccca agaaagecag « m amee «««*«™ 
ggegaeggtg wtcetto tgg 5 ggagcg eqecttgett cagatggggg cgcgacgcac tgatgeagae »"ctgc« "S«"tga 
gaccaggcag gact^,g 9 c C cccgagcagg rt-^gatcc tgacteggee ccaccggcgc: egtgagatct caaacaagcg ac ^gffi l^g ^l 
cccctcwec aatccaagog acgaqctgqe eeggqgcagg etgtgcqqcg acggcg«gq ggctgagtct tesgcccccq cacfKSGTC. A-^xtqcccq 



V V V 

CAACGCAAAG GAT3TOGOC TTTCCTiCTA CCACTTCTAC CiClTCCCCa AGGTGCACCC TOCCCTGGG ACCTCGOCA CCTTCCTGGA G t aC T^' W 
A X D V J, V a V y H 7 Y B M i _S V H S> £ p a — 7? W F 1 E 



GTCGGAGAAGla^gsgcicga egggaggaag g-aagtgtgg agecgagggg tggtggctac aacgeaeage aaecccgegc tggcaccccc tggctgette 



EXON IB 

EXON IA 

EXON II 
EXON III 
EXON IV 



KeLcTCC TftC^TCCT CCSACClGci CGTtoGGAG TGGTGGgAGC TGAGCCGCAC WWl'i C7CTACCTCT TCTAJGAAGA CA^OA^ 



gcmacoM cxgtgaaggc tcccce"catg tgacacc^gg gggccggcac cteacaggga cccac=a OT tcacccagec ^«»eeb^g 

cagcaggecc ggaececera tcctgcctnc tcggcccagg cctccecact acaggcccc* cctggaagcg gggcccacac M"ete.u 

g 0 gc=ag=cg wtggggggc caeggatiag M.eeuffcc c»ccgc»e uccgcgccaa .gggemce «cca 53 gec a«gc«tgg "^-^ 

iUaccgtecc caeccatagg agccaagc.rc agcteatgat finite ggcagacagc aacccc^c^t ac««ggga ctggggcccc «?gg"gag 

gagceggetc cgeagggtct acecctaaqq tMn^a.ca ^«crrr g^TS u"Z H L . 

caccg.gga. m t**»cz 9 q.ea^ CCC CaIa^GGGAC ATICAAAAqI TtrefecAGrg TCTCiQGGCAC AGGAGACCCT GGACTICATG 

" ^ V p KR? I Q K I LBF VGH 8 Lt P Z KTV D . J* 



3TTCAGCACA CflltCtTOA GCACATCAAa AAGAACCCTA 1CACCAACTA CWTO^CG^: CCCCAOGWST CMCjlCWC «=™Cf«^ 

qaLagrw ctacw.ee* I'LJnngt tt^acg^ »9W»W»a<= « C 6 C « B ^ icgeeaCOJ cceBMOC ctcccctgw acawwetee 



^ 9 « t c ccc 9 <c 5ecg ccccc,^ ^c^o pci«c ^ 

■ — ^ M A Q 6 WXT TFT VAQft Srt^ DAW 1 ^ 

ACATCCCACG «C A GC=TC ACCrrcCCCT CTT^TCZ^WCaGGCtC-OTGSGTCAC TOCAGAGGGA C*CTGCGAA7 CAAACC5CAC CAAGCGGCT- 

^aataaaa tItJat^a g^c^cca cggtagWa t^taat cccagcaatt ^gag^t-. nrwwrtc^ tc^TrrBMC cc^^rcJ 
^AATAf actocxttc io«MMAA ataaaat^ x a^aaaaccaa tTrr^aM g a gaataaaa cabgategtg ggecaggcat 



EXON V- 



EXON VI 



EXON VII 



EXON VIII 



agtgqc&flfrc g 7lS2 



underlines. Mi«c acid «qu«nea enseal the 9«l» l» U«=d i« sl» S la--«tt«r eoda bone.tn ena nuc-cocia. 3 «< 



FIG. % 



HUMAN SULT1A2 GENE SEQUENCE | 



•3725 
-1623 
-2523 

-322$ 
-1229 
-312? 
-3 02? 
-232? 

-372 9 
-2629 
-2533 
-242? 

-722$ 
-2129 
-3029 
-1329 
-1839 
-1729 
-1«9 
-1325 
-1429 
-1539 
-132P 
-111? 
-1029 
-?Z9 
-329 
-129 
-t>2p 

-529 
-43S 

-22? 
-129 
-29 

72 



272 

313 

«72 

572 
«7Z 
772 
«73 
9-72 
JQ7I 
1172 
1272 
1372 
1472 
1512 
1«73 
1772 
1972 
1973 
2072 
2172 
2272 

2372 

3*73 

SS72 

2*72 



eccccectsc 
ccgcecgega 
eager rigg? 

ffCggasgait 
geacascaga 

escocrccea 

agtagaffasa 
gt«ag«aec 
pay*#aaggg 
aacgaggcgt 

cgoaycCAge 

eaatacaaag 
eaeagaggag 

Sa*cgaggag/ 
cgaaaagaao. 

saggegccgt 

iaaggwcag 



Cff0A4.CC s^a 
cagccofcgrs 
Cgttccttgt 
fccecggget* 
sggaase-esc 
gigfioaggce 
acfccaeegaa 
4ta£ceas?a 
cgpgagtasg 
^eggeeccca 
tcsgctgcct: 
cctcsgcsaa 

aff«*cc*gec 
actgcagege 

fleet tce=«o 
atc*BB*flec 
cagtegsgac 



cccgcscgce 

ge=c£aegea 
ggageteagt 

SgECtCCCCt 

■agegatrcc 
acgcfcggcca 
ttacccagyc 
gangaggafc* 
«?»gtse*gg 
gceccacaeg 
tccca-ccccc 
tgct*gs**b 

cccgtggccc 
gggagactca 
tgcaccccct 
aggffffccgcg 
scttgccctt 
iggagtgcat 
figce&gccca 
cagegacaga 
eccggagacs 



gectggjfae* 
iceagroeafl 
a«fcccag?cs 
seggtage^ff 

SOTccsegflC 
gurscEaaec 
ecst^gegg* 
eetg«ecag 
gg^aguecra 
tcsaggeacc 
gagggggtcc 
aaaaggtaaa 
tcaccg»eag 
c«ggg««ca 
seawaaccc 
egaaggctga 
ragcagogga 
"tccaetca 
ceaeggggge 
gfcfcstfteaac 
csttggsicc 

sc^tf*gsct2 

seeceaagee 



jffatgaagsg 

OTtccgcecc 
ffgcgcagecg 
sgaggegtea 
cccagcctcc 
ccccecagae 
gacagagsec 

aaaeessega 
tfcage-cagaa 
te**gagag= 
gattaetcaa 
racagegagn 
etggecctsg 
cscactceeg" 
tgngygt*sg 
gcagses^cc 
gaaatrtcgtc 
stgtjgccic 
gascccccaft 
atggatccac 
aggcGLgcaff 

aaccceaaas 
cgcctccagc 



• *w»*qea*ar r^^gjr.rrew eeegffg^rrr g*rpt;srrsfr*e 



awagggces 
tgtcstgafca 
ccsccrtggg 
ccacecsaec 
•cfcgftggee 
ca«—igct 
aoeewgact 
ettcasgega 
acaatttasg 
geeaeatgae 
gacegeggtg 
escaaegega 
geASacgcag- 
seaccccc« 
ggeggagcta 
cccCgctfegg 
tscctitaes 
casgstteaa 
egaCgtasea 
geectaetee 

cccccescac 
aa«3»«eegc 
tgs*«**gz.a 



«eA»c»cce xcactcagpt ACTcfcKr-fleg Maatawcfle fljuspccxcsr TCCCxttAoe 



cccCgscceo 
gMteeeccc 

etgggcceaa 
tggflsccccc 
■cccgetgag 



cccg^gnete 
ccctcceeb* 

<aaca-stae.c 
tcatcacaqs 



caaeaascck, 

tgccccagCa 
cigactggtc 
ttcqcteact 



gaagecgagg 

gefeoggaec* 
ccttMatega 
s«sa«ateag 



rateEge».ac 
ggeeccgccg 
cogacsccca 
ggccccagcc 



cccegccct; 
ccaccifsdge 
(scats-tf-tgisc 
^ccctagggc 



Ftsgscccaa 
atgeeecage 
etjgcaccca 
agacctgate- 
cccLgcccCg 
taggggagge 
gece^ggaag 
acsggegegi 
tcrgsscoec 
»«caagcgca 
aeaeaaggcg 
eeacaatcca 
eaccasc«ta 
cta^*ic««g 
?tgea#cscc 
gtegseggag 
taaccccaCg 
gcgcccaogt: 

CCCCCCCtCff 

egaggccccw 
#eccctgccc 
^ccagffoccc 
ceccgeacffc 
accacsgcffc 
aggagggcaa 

tee«eacgaa 
eggagegecg 
eggacagxet 
eegggaecae 



cgagtgcagt: 
gggctg»gea 

ggetgccag« 
caeeaaagac 
aagcgcaacg 
gccaccaggc: 
caggcccccs: 
aaagccaCg» 
kfirgwcftg«e 

a«»tacagcg 

ccgciggccq 
gaccjyc-ag 
ccicngcsct 
igictf-cspga 
tcsc-tgects 
«ggg*gc«e 
c^seaaaeeg 
ctggcacaee 
gts»»a^*o«. 

taa»gftage£ 
i;c*?cacaga 
flicacacccu 
caccccatst 
egggatcatg 
&*aa»aaeB« 

caotggggy 



tggct*Mag 
sscccggccc 

ogacgaacac 
gaccaaccta 
cagegggaca 
gcgcgBtccs 

aaagagcaag 
segeaegcag- 
?cetacgggc 
eoggfcgee cc 
c=ac«ttg-te 
etdgecaega 

tMeggggac 
esccgciige 
ccccaaacag- 
cgga^cctcc 
gaagccagpff 
cecacacgea 
saagactggc 
gaaagc^tac 
ctcactcttc 
cccccacocc 
caacaeccsb 
aBtcgtccftff 
cagaeaaeca 
gccaccgcw 
etc caa&a'ga 



c;cacgtgat 
caffcccoffcc 
ccgcgacgcc 
gggggaaata 
gctrccge*^ 
t:cgac?e?«g 
ggeacaas-jc 
cacsaccccc 
gnccacagga 
acctcccgca 
cccctcaaGt 

asaageaggc 
ao*accffc=g 
caccagagcg 
LCCtcaffggjr 

cicCgagccc 
c^agpacaaa 
cccaaaccea 
ctcgcsccc* 
tcactccaga 
cCffgagccag 
ctcsfegg*?* 
ttfetKgifcC 



gacgccccca. 
cggceggccc 
Gcccgaactt 
ttctfcagaga 



OACTCTCSCC 

accroaACTC 



CTTCACiCiC. 
To^x>rbtaa 



roacc/iGccT 

QMATCGTTa. 



ajsocrfccc 

SACJJUCGCC 



OCTG5C750C 



fiCCCCaCCQG 

acauusiCAa 



rccr&GttGGT 



• cr.nrrrrrr™ rr^*^ ireyrr gr-— y ( ^r^ < 



ctgcgap&ge 
ggcccggctc 



gggcaageca 
cgycccccga 



CCcaaegtec 



ggeoaggcrg 
ccaggeeeca 



4»tf#gpja.C4 



0 ^3 _PL 



TQOJkQCTCAT 
E L J 

J- 



eggaaceacs 



CCACtJaCkTC ' 
0 5 1 



acaccagaac 

rcaaacgaag_ 



ccg*e«gge. 



ctccagcccc 



agccscgecfl. 



I CAC?COiSTJl CCTGWVGfiCtt GTCCCCCTCi 
' LEY 
1 CACCTaCCCC 



gaaqqqaecg i 



TCAA0TAC7? 



AAGTCSG jrta. ggegaggagg gccacccage 



172 ctcceeeagc cggc40tcee aaecccggcc asegag^cea, egetcacctc a^cs^^etei cececcaccc csceegcect ceagacw:^ cctccctj^g 

) T 7 w \* s 

SftCATS^TCT iCCAOCGCG3 TGIiCCT«*A JUflTOTCaCC Q*CCTCCC^f CTTCATflCSG GTSC£CT?Oj TTOZCTTCAA 



Vtgcgtsa^a eqegggegea 99ftgg*B«gg aggaagacag ggceggggac ccagctcacc #ga««6accc cgacccacsg 



ClfiaCTCTGA 
E T & f: 



atlCTC^ACSA 
APR 



CTCCTCAAOa 
- L K T 



CTCTCTTGSJ6. 
LLP 



Q K V 



egggcaevgt 
oaacttaflct 
ccabg«aeae 
tsCBacsgaa 
•*a»?*a*A4. 
gcagccagcc 
ggpffaccOTs 
aacaeggpga 
cagcsfcgeag 
a«ft«atccca 

ccaggtfcagg 
»*ggtcggag 
ggtectctcc 
ggcacgcgaa 
egggggggae 
icccggcggc 
cagggaccag 
cttccccctt 



ggeicacacc 
tfCffcacag-cg 
accagcgoac 
gcacccgaagr 
AactagcCgg 
g*g<«««e*i: 
«e=gtagtgg 
aacflccgccc 
ctgouaoflca 
aaasrutcfefrc 
aaac4tgo99 
gaccgtrefcga 
CECfttttefrte 
toeagggaag 
tgtcegcctC 
ffgap«g«aea 
♦eaggacsee 
egc<u«acca 



cgc«a«csc* 

eceaggcegg 
aggecgagge 
geacgoegge 
caecpcaccy 
ctcacgcebg 
ctA7saa««a 
atflStCgcag 
«*ectgggtg 
agaccccacc 
aceegggagg 
ttttccctga 
gaggeceegff 
segcecegatt 
Sgccfegg-cgg 
ggctcce?ag 
agagaegsge 



gtaccctgog 
ffCaacaccag 
gc^acagaga 

tggeatesge 
c*9<?c?gag» 
aoataccagc 
cacaaaaatc 
caagectmg* 
gcccaccgce 
tststaoac 
&ta*dgc*gs 
g*Cfte*gagx 

gae«*aaaac 
agcaegeecr 
eagggeccag 
eggecegggg 



aggctgaggc 
tftartcaggji 
»acaetgccc 
ecagagacca 
aaecceagcc 



actctegjaer 
sgccagflcptt 
ttgigecace 
gtaacgccag 
aegcaaataa 
agegagecat 
cccccccccg 
etttaucccfi 
acgagaetet 
gecccagsee 
accctgagee 
caggccgtge 



gggaagaccc 
fl3^rgogcC3 
caaaaaacg* 
ggacc«9*9 
actftga«*ag 
«*aea«tgce 
gtegaggcg? 
tggggcaggff 
g-cactreagt 
caccctggg* 

cctcactcca 
aaaaaaaaaa 

gttMec&od 
eeegggcaga 
ggggtgcgae 
gggaecaeicc 
ggegacggcg 



c&tgaagcca 
^guggoccac 
ftgaacagaaa 
accageccgg 
ccgaagcagg 
tcaaauaaa 
□cagatsaec 
geaawtMCc 
«aoaagaca 
ggecaagaeir 
acggCggcae 
gcgcactcc* 
aaaccacaac 
gagsfltcgee 
cctaagaaag 
gcsctgstgc 
gtgeegegag 
otgggga^ga 



flAagEcccag 
ccgagcct ag 

cca scat age 
ag**&;g»E, 



eaaggtcagg 
ccagcfeactc 
caacg*g»*a 
?gegg»asgc 
agegezatag 
aeeecoffcu 
tkaaagaaaa 
ceacctcctc 
geagacrcrgtg 
agatcacact 
atetc^aaca 
gcccceegcc 



C^«A*ffiC JUA00AT0TC 



cvtgcctgca <3AACjt?gge 



CC5CTWCC? 

^ Y Y, 



ACTACCACTT CTACCACATQ GCCV*CWT iCCCTCAC^C ' 



ate *ag tease 
gtgeccaagg 
gsaBtgcflffc 
aaaaccccaC 
gaagccggga 
taaasaagig 
a?%ttF*e» e 
geo*g?«ffa 
eagectcaaa 
ecgagctgag 
cOTcagcta* 
caggaaa*** 
aa^caaagge 
cstraeesgt? 
ggtistsaca 
actatagaec 
agacag ecce 
eeegeadSTQ 



JlkC jegagae 
X 

cccaaaaaaa 
CLacagcr^ag 
ggcccocaec 
cactacsa** 
D9Ci«gaggcc 
gcaggrggca 
cagrccggcc 
ggaaggagaa 
caaaac**«« 
gagttecaga 
Ceaaaag-ccc 
gaaagcccaa 

ccaccttcca 
gacccacaaa 
aegatggect 
^aaqccc^«t 



EX9N IA 



EXON II 



EXON ril 



EX OS IV 



-iaa-gcttc:: 
g g y ^ 



GTCTATGTTfi 
V Y v a 



ccgaegggag ga«gg«a#0t gcggagccaa gggftcaaegg ctacaacgc* cagcaacccc gegeeggeae eccccgcccg 



TCCTOCT»gc J^CACOtOCA AOASTOCtCC CXCCra*GCS CCaCtCACtC TOTTCTCT*^ CTCTTCT^TO AAQ*C«e** 

o wvq gww gt.sR tm» vly t- y Miii v e p » y 



EXON V 



EJCQN VI 



GCaCicgaga ccgrCEcrga cgccccaccc caggtgacac ccgggg^eaQ gcaocccaoa 39g*e?tgcc aaggccacca- agccaccccc ectgg^egge 



jK^iT'o 2 tf5»>yi»J fl«Jfi seq^wve*, Sson sequence in *hdwn In upper«»a». -(flile intrcn. S'-tlonXltig region 3 '-rianklag 
region acriane* ia In lcrwvrcsaa. aiaino acid anawnea encodatl tiia gene la liaead Ln singl«-lj>at*r code Beneath eh« 
nuclcocid* »«menc«. 
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1 acctctgcct cctggttcca agcaatcctc cttcctcacc ctccagagta gctgggatta 
61 cacgcgcctg ccaccgcgcc tggcctaatc tttgtatttt tagtagagat gggggtttcc 
121 aaccatgttg gccaggctgg tctccaaact cctgacctca ggtgatcctg cccacctaag 
131 cctcccaaaa tgctggtatt acaggcatga gccaccgtgc ccggcctaaa taattaataa 
241 aataatggac gatgggtgcc ttctactgag ctcccggtaa ttgtgagtga g^agaggact 
3 01 tgccctgggg acattcagtg acctgctggg cgttgctgag ctgtgaggaa gttcaggtct 
361 ggctgcagtg gtgaggctgt gactcaatca atcactgctg atgctcccag gacctgcacc 
421 agcttagtcc taggggcaag gattttaact gtccacctca gtctcttcat ttgtaagatg 
481 caaataacag tcacccctgc ctcatgggat ggagctgtgt aatgcccgca acagtgcctg 
541 ctgcatagag gggttgctgc cagctgcctc tccctccttg tctcttacct gcctgctgcc 



601 tqgctcacqa tgaagaaccq ccti ttqtqtt gcccccaccc tcgctaccta ctaagagr.nr; 
661 jatgtgatctg cctggcagag gagtttcttc aggaagaacc agggcagctt ctgcccctag 
721 [agggccaatg cccttgjg cga gtgcagtccc ctggccccag cctggtccac ctctgggaaq 
7 81 agggtgccca gttgtgcaat ccaggcccag gcagctgagc cctcatctca gcatgcaggg 
841 cgga tactgg agggggcttg tggcatctga ctctgtatct cctacctgcc cctctccttg 
901 gta^ ctgtga gaagtcactg ctttggggag ac ctgatctg gctgtgccag atggacactg } 
961- jagaaagaagt agaagactca gaattagaag acj gtgagtgg gctttggtgg cgggctccct 
1021 accccactcc ctgccctggg ctgcctgtga ccacactgct tgcctctgca ggcacactgg 
1081 acagacctgc tggagacctg atcctcagtg tccttacccc ctcctacctc ttttctgtgc 
1141 cacctgctgt gggtccagca ggtttttact tgagtacaat aaaaagtc£g agtcaagggt 
12 01 gccttatggt ggatgctgag gggaggggcg gagctagtag cccaaggtcc tgccagtcac 

12 61 ggggcttcct caggggcaca gaggaggcag gaggggcccc tggccctagc acgtgaacag 
1321 cttctactct gcctggaaac cccatgcctc agctttcccc tacttgcctc tgagctcatg 

13 81 caattcttgcj aagcctggga gacttacctt gaaattgaat gcaaatagga caaagaccaa 
1441 ggaggatggg gggatgccct ccttccacgg ggccctgtgg cttccaagtc ttaatctcct 
1501 ctagtctctt gtctacggag cctccttcaa acccagggaa agaaaagcac ctgccagggt 
1561 tgtttttctt ctaggatctt ctattgatgc tctgtgaggt cccccaggag ccatgaagct 
1621 agggctggct cctagggcaa tgggactaca gtgtcctcgt cctttcttat tctttctgtt 
1681 ctttctttct ttcttttttt tttttttttt tttttttgag acagagtctc actctgutgc 
1741 ccaggctgga gtgcagtggt gtgatcttgg ctcactgaaa cctccgcctc ctgggttcaa 
1801 gtgattctct tgcctcagcc tcctgagtag ctaggattac aggtgcccgc catcatgccc 
1861 agctaatttt tgtattttta gtagagacag ggtttcacca tgttggccag cttggtctcg 
1921 aactcctgac ctcaggtgat cctgctgcat cgacctccca aagtactggg attacaggcg 
1981 tgagccacca cgctcagcct ctttcttgtt ctatatgtcc atgctctgct ccacttctgc 
2 041 cccttcactc tgccccacac atcactccag actggccttg tggtcagagc ctggaatgcc 
2101 tgggctgctg ggggcctgtg gactgcactg ggccagaacc cccgccgcct tcaagactgg 
2161 cctgtagcca gcaggtaggt gacttttccc aggccggoct atcccacctt tcccctccac 
2221 tcactcacct cccttgcctg ggtcaattag agaaagcttg tcggccaggc atggtggctc 
2281 atgcctgtaa tctcagcact ttgggaggcc gaggcgggcg gatcatctga gctcaggagt 
2341 ttgagaccag* cctggccaac atggcaaaac cccgtctcta ctaaaaatac aaaaattaac 
2401 cggatgtggt ggtgtgcacc tgtaatocca gctactcggg aggctgaggc agaagaatcg 
2461 cttgaaccca ggagggggag gttacagtga gcggagat-cg tgctactgca ttgcagcctg 
2521 ggcgagagag cgagtctcca tctcacataa aaaaaagaaa aagaaagaaa gcaagcttgt" 
2581 ctgttggcct gccctgcagg gtggagttca gagggaaggt caggagccta gtgacagctc 
2 641 aaaaaaaaaa aaacccaaat accaatgttg gccccttttg cctttcattc atgtgttttc 

.2701 tatacactaa actcacatat tgggtttgca gatcactcca agcttggctg gagctgtggt 
27 61 ggtaaggagg gtaatagaga agcttcccca ccctcaaccc caccccttcc ttcctggagt 



2 821 tcccagccct gactttagat ccctcccj aca ctggaccttc aaaaccctca gggcagagag 



cagccctaca ctccctacac cacacccata ctcagcccct gcaggcaagg agagaacagg 



tcaggttccc qagaqctcaq j qtgaqtqaca cqttgqaatg gcccagggca ccttcaccct 



2881 
2941 

3 001 gctcagcttg tggctccaac attctagaag ccgaggcctc tgccatccct gccctttccc 
3 061 atggatattc catttcaatt agacaaccca gcctggccgg aanccccctg cgttccctct 
3121 tttcctttgt gtatttttga gacagggtgt tgctccgtca cccaggctgg agtgtagtgg 
3181 gatcctggcc cactgcagcc tcaaattcct aggctgaggc aatcctgccg cctcagcctc 



FIG. 7 CONT. 



3241 ctgagtagct ggggttacaa gagcaagcca ccacacccag ctaattttga aaaatatttt 
3 301 ttgtagagga gaggtcttgc tttgttgtcc aggttggtct caaactccag ggctcaaggg 
3 361 atcctttccc gttggcctcc caaggctctg ggattacagg cgggagtcac cctgcctggg 
3421 cccctccttt tgatgagtca tcagttttca ttcccgcacg aggctctagc ccctggtacc 
34 81 agctragttg ctcaatgggc tgtgtttgtt ctggagccca gatggactgt ggccaggcaa 
3 541 gtggatcaca gacctggccg gcctgggagg tttccacatg tgaggggcat gaggggggct 
3 601 caaggagggg agcatcgcgg agaggagcgc actgggtgga ggctgggggt cccagcagga 
3 661 aatggtgaga caaagggcgc tggctggcag ggagacagca caggcaggcc ctagagcttc 
3721 ctcagcacag ctggactcrc ctggagacct tcacacaccc tgatatctgg gccccgcgct 
3781 acgagggtgc tttcactggt ctgcactatg ccccaggccc tgggattttg aacagctctg 
3841 caggtgactg aaaggtgcgg ccaggctggg gaacgacctg gtttcagccc cagccccgcc 
3 901 accgactgac tttgtgagcg cgggcaagtc actcagcctc cctaggcctc agtgacttcc 
3 961 ctgaaagcaa aaactctgca aaggggcagc tgggtgctgg ctcacacctg taatcccagc 
4021 actttgggag gctgaggtag acaaatcact tgaggccagg agttctagac cagcctggcc 
4081 aacatggtga aaccccatct ctactaaaga aaaaaaaaaa ttagctgagc acggttgtac 
4141 atgcttgtaa tcccagctac ttgggatgcc gaggcgggag gattgcttga acccaagagg 
4201 tggagtttgc agtgagctga gattgtgcca cactgcactc cagcttgggt gagagtgaga 
4261 ctccatctca aaaaaaaaaa aaaaaagaga gaatcc cact ttcttgctgt tgtgatggtg 
4321 g taagggaac gggcctggct ctggcccctg atgcac& aac atggagcxga tccaggacac 
ctcccgcccg ccactggagt acgtgaaggg ggtcccgctc atcaagtact ttgcagaggc 
actggggccc c tgcagagct tccaagcccg acctgatgac ctgctcatca acacctaccc 
caagtctgjgt aagtgaggag ggccacccac cctctcccag gcggcagtcc ocaccttggt 



4381 
4441 
4501 



4561 cagcaaggtc gtgccctcag cctgctcacc tcctatctcc ctccctctcc ag gcaccacc^ 
4621 jtgggtgagcc agatactgga catgatctac cagggcggcg acctagaffaa gtgtaaccjg g 
4681 gctcccatct acgtacgggt gcccttcctt gaggtcaatg atccagggga accctcaggt 
4741 gcatggctgg gtcctggggg taaggga agt ggaggaagac agggctgggg cttcagctca 
4801 ccagaccttc cctgacccac tactcagfc gc tggagactct gaaagacaca ccgcccccac 
4861 iggctcatcaa gtcacac ctg cccctggctc tgctccctca gactctgttg gatcagaagg 
4921 |tcaagjg tgag gccgggctca atggttcaca cctgtcatcc cagtttgaga ctgaggaggg 
4981 aggatccctt gaaggcgaga gatggagacc agcctgggca acattgctgt agagatgaca 
5041 tcccatctcc acaaaaataa aattaacaac ctggtatggt ggcatagact gttcccagtt 
5101 acttaggagg ctcagcgggg aggactgttt atgcaaatag gaagctgcaa tgagccctga 
5161 tgatcctgct gctgcactcc agcctgggca acacagcaaa accatctcta cgaaaaaaaa 
5221 agttcccact gactggcaag gaaagccagg aaggggggct caggtgccct ctcagccatg 
5281 tacctgttct tctggaaggg cctcctcgct tctgccaggc tcatcacatc tttttttttt 
5341 ttgagacaga gtcttgctct gtcaccctgg ctggagtgca gtggcatgat ctcagctcac 
5401 tgcaacctcc gcctccccag ttcaagtgat tctcctgcct cagcctcctg agtagctggg 
5461 attacagccg tgtgctacca cacccggcta atttttgtac tctttttagt agagacgggg 
5521 tttcaccatg ntggtcaagt ggatctcaaa ctcttgacct tgtgatcctc ctgcctcgac 
5581 ctcacaaagt gctggaatta caggcgtgag ccaccgcgcc tggccctttt tttttttgag 
5641 acagtttcac tcttgttgcc gaggctagag cgcaatcgtg tgatctcggt tcactgcaac 
5701 caccgcctcc tgggttcaag caattctcct gcttcagcct cccaaggagc tgggattaca 
5761 ggtacctgccaccacgcccg gctaattttg tatttttagt agagatgggg tttcaocatg 
5821 ttggtcaggc tggtcttgaa ctcctgacct caggtgatct ggcaccttgg cctcccaaag 
5 8 81 tgccgggatt agaggcatga gccaccacgc ccagccttca tcacatcttg agagaggaca 
5 941 ctgtctgcct cttgctctga tgagggtctg atgcaaagga tagtgagtct ctacagtgca' 
6001 cacttaagaa aggcagcatg tgggtgctca caggtcaggc ggaggagggg gagctggtgg 
6061 ggaccaggca tgccttgctc cagatcagga tatgatggca ttggtgcaga ttatattagt 
.6121 atagaatatg gtctcaggaa ccaggcagga ctttggcttc cgagcagggt tcagatccca 
6181 gcttggccct acctgtgcag tgagatctca agcaagtcag cctctaagcc tcaggttcct 
6241 cctttgccag ttcaacagat g agctggcct ggggtgggct gtgtggtgat ggtgctgggg 
6301 ctgqgtcctc tgcccctgca gfc tggtctat gttgcccgaa acccaaagga cgtggcggtc 
'tcctactacc atttccaccg tatggaaa ag gcgcaccctg agcctgggac ctgggacagc 



6361 
6421 



u^ ^ttcctggaaa agttcatggc tggagaagfe t gggcttgact ggaggaagga gggtgtgaag 
6431 ccgaggggtg gtgg ctataa cgtacagcaa ccctgtgtcg gtgccc-cctg occg-cttctc 
6541 tacE a tccta c^g gtcctgg taccagca cg tgcaggagtg gtgggagctg agccgcaccc 
6601 jaccctgttct ctacctcttc tatgaagafca tgaaggaggt gagaccgact gtgatgcttc 
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6661 cccccatgtg acacctgggg gcaggcacct cacagggacc caccaaggcc acccagcccc 

6721 gtccctgggc ggctcccaca gcaagcccgg attccccatc ctacctccct ggcccaggcc 

67 31 cccccactgc agccccacct ggcagcaggc tcggcacagc tttcatcttc tgcacctgag 

6841 tcagctgcat gggtggccac ggatcagata cttagtccta ttgcttatcc tcaccaaagg 

6901 gtgtgccacc cagggccaca gtcatggaag aagaccatcc cggtcctcac ccataggcgc 

6 961 caagccctgt tcatgatggg atcacagggc agagatcaat tcattttact cca^gacta 
7021 gggccccagg ggttgaggct ctttggggtt tctaggggaa gtggccagat cccctctgag 

7 081 gttagagagg gggacccgtt ttgttttgct ccactgagga gccctctgct gctcagjaacc 



ccaaaaggga gattcaaaag atcctggagt ttgtggggcg ctccctgcca gaggagacca 
tggacttcat ggttcagcac acgtcgttca aggagatgaa gaagaaccct atgaccaact 



acaccaccgt cccccaggag ctcatggacc acagcatctc ccccttcatg aggaaagg tg 



7141 
7201 
7261. 

7321 ggtgctggcc agcacggggg tttggggcgg gtgggagcag cagctgcagc ctccccatag 
73 81 gcacttgggg cctcccctgg gatgaga-ctc cagctttgct ccctgccttc ctcccccac^ " 
7441 
7501 
7561 
7621 
7681 
7741 
7801 
7861 
7921 



catggctggg gactggaaga ccaccttcac cgtggcgcag aatgagcgct tcgatgcgga 
ctatgcggag aagatggcag gctgcagccc cagcttccgc tctgagctgt gagaggggct 
cctggagtca ctgcagaggg agtgtgcgaa tctaccctga ccaatgggct caagaataaa 
gtatgatttt tgagtcaggc acagtggctc atgtctgcaa tcccagcgat ttgggaggtt 
gagctggtag gatcacaata ggccacgaat ttgagaccag cctggtaaaa tagtgagacc 
tcatctctac aaagatgtaa aaaaattagc cacatgtgct ggcacttacc tgtagtccca 
gctacttggg aagcagaggc tggaggatca tttcagccca ggaggttgtg gatacagtga 
gttatgacat gcccattcac tacagcctgg atgacaagca agaccctccc tccaaagaaa 



ataaagctca attaaaatja a aatatgattt gtgttcatgt agagcctgta ttggaaagga 



7981 agagaaactc tgagctgaaa gagtgaatgc ocggtggggc cacatatggt cacctctccc 
8041 ccagccttca gctccc-cagg tcaccatatc tggggagggg agaagggt'tt ggagaagtaa 
8101 aacccaggag atgtgtggag gggggatgtc tgtttaatcc cagcacatcc tctgctgtcc 
8161 tgccccaaga tggtggagga cgtcgagtcc gccgggcagc gtcacttttt cttgggctoc 
8221 ttagaagcta ccaggtacct ctgggccaca ctgagatgag gggagtagcc gcctgcatag 
82 81 gaggtgtctt caaacaggat agtatagtcc ctcctggggg ttgtgggggt aggtggccaa 
8341 ggaagggtag aggagcaagc ccccggggct ggttgtcaac tcactttgtt ggctggaatt 
8401 ggttgtaact tgaccacctc gggcaggatc ccactgctca tccccaa 



